U

N ETAL
..’;, & i_i‘f';'v‘j}.Y

Li2RARY

NATICK LASORATOIRIES
NATICK. MASS.

i : [Reprmted from the Incrganic Chemistry, 4, 1076 (1963).] .
Copynght 1965 by the Ameﬂcan Che:mca! Society and reprulted by permission of the copyright owner. .

~ - CoNTRIBUTION FROM THE U. S, Army NATICK

2 Lmomroms, 'NATI{:K, MASSACHUSETTS

Thewmthesw of a New Senes
of ch Compounds . '

By GUNTER RUDOLPHl AND MarcoLy C. HENRY )
Rece@'ved Jannary 22, 1.965

In a recent communication® we reported the existence
of a compound Zns(CH;COs) (C;H7O2); formed either by
{a) the thermal decomposition of bis(acetylacetonato)-
zinc(IT) hydrate or (b) heating zinc acetate with
acetylacetone. We have now found a superior syn-
thetic route and have applied it to the preparation of
a homologous series of compounds having the general-
ized formula Zny(RCQ,)(C;H;0,)s where R = CH;,

C2H5, C(CHg)——CH‘), CsHﬁ, m—CH3C5H4, j_b CH3C5H4, -

;_b CICqu, and. p -Br C5H4 (Table I)
The general route to these compounds is via the re-
action of anhydrous bis(acetylacetonato)zine(II} with

the calculated amount of an organic acid according to

the equation

2Zn(CsH00): + RCOOH ——> Zny(RCO:) CallrOn)s 4+ CsHaOp
These white crystailine compounds are only slightly

soluble in organic solvents at ambient temperatures.

They are, however, soluble in chloroform. The acetate
{1) National Academy of Sciences—National Research Council Visiting

Scientist, U, 8, Army Natick Laboratories, Natick, Mass,
{2) G, Rudolph and M, C, Henry, I'nnorg, Chem,, 3, 1317 {1964).

lar weights in agreement with theoretical.

-.and methaci‘yiate -derivatives are sufﬁciently soluble . -
- in benzene to.conduct molecular weight measurements. -

Polar soIvents genera}ly decompose these new com—_ 3
pounds.

© Tt is interesting to note that the molecular WE:ightS :

obtained in chloroform are not in agreement ‘with the
calculated formula weight. The two  derivatives
sufficiently soluble in benzene, however; gave molecu-
The acetate
derivative described earlier? has been determined at

- varying concentrations in -chloroform. The experi-

mentally found molecular weight does not vary with

‘concentration (7.17 g./1., mol. wt. found 346; 4.51 g/
" L, mol. wt. found 348; 19.66 g./1., mol wt. found 386;
645 g./1, mol. wt. found 319). '

Attempts to prepare similar compounds with other
fatty acids higher than propionic acid were unsuccessful.

. We assume that the three acetylacetonate groups of

these compounds are attached to one zinc atom, leading -

to. a structure with hexacoordinated zine such as

Zn(RCO) [Zn{C;H7O)s].  This salt-like structure could

account for the poor solubility in organic solvents and

the anomalous molecular weights cbtained in chloro-
form. The existence of the [Zn(C5H702) ]~ anion,
and its low stability in ionizing solvents has been noted :
previously.? :

In this connection sodinm trxs(acetyiacetonato)
zincate(II) was prepared by combining methanol

(3) F. P. Dwyer and A. M. Sargeson, J. Proc. Roy, Soc. N.S. Wales, 90,
29, 141 (1956).
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TABLE I

: ’ o . f———-—-MoI wt. "
Znx(RCOg- . Yield, M.p., . - Found“ i % C % H
. {CsHiOs, R = % B X - Caled, . . CeHs [CHCE . [ Caled. - - Found Caled. . Found
CH, " 78 - 198200 C487.14 b 310 41,92 42.31 497 “5.06
CH;CH: BT 159-160 501.17 528 328 43.14 0 43.95 ~5.23 5.23 .
CH=C(CH;) . 55 - 198-194 513.18 . 4908 . 446 44 47 . 4408 | -B11 - 499
CCHy 88 243-245 dec. 549.21° b - 340 48,11 4912 477 . 479
L m-CHCoH, 72 219-220 563.24 B 422 49.05 BO.94 . 5.0L - 4.95
p-CHCeH, 83 244 dec. . -563.24 B 307 49.05 CBD.TS. - 501 - - 4.87
#-CICH, " 80 257 dec ©583.66 " b B 45.27 . 45.35 432 - 412
L p-BrCeH, 01 251 dec. 628.12 . b b 42.07 . 41.74 4.01 3.93

" ‘s Mechrolab vapor presstre osmometer, b Insoluble,

solutions of ‘sodium acetylaceto'nate and zinc acetate
“according to ‘the procedure ~given - by ‘Dwyer “and ./ -
_ “The desired compound was obtained in,

" poor yield; the major product was a compound of the

Sargeson.?

empirical : formula Zn(C5H702)2 NaC2H302 CHSOH and _ .

* unknown structure. :
Tt was not possible to carry out any further reactions _

~with the sodium tris(acetylacetonato)zincate(II} thuS
~ © prepared, due to its low- solubility in alcohol and m-
: stab1l1tym the presence of water. : :

Expenmental
. Anhydrous Bis{acetylacetonato)zinc{II}) —Reports about this
: product in the hterature are rather inconsistent.>* - We prepared
it in large runs wig the unstable mcthanoI adduct of bls(acetyl—
acetonato)zmc(II)

Bis{acetylacetonato)zine(II) hydra,te (100 g. ) was chssolved in-
The flask containing -the solution was @ - -

- 800 ml. of methanol.
- packed. in Diry Iée and: stored with oceasional shaking, until
‘the temperature: dropped ‘to; B0 ~‘The erystals formed were

' Preparation of Compotnds ~Zns(RCO:)(CoH:0z). . General

’ Procedure —Anhydrous b}s(acetylacetonato)zmc(H) (10.6 g.;
‘A soluttion of 20 mmoles ¢
"of the acid in benzene was added and the mixture allowed to
" stand overnight.

40 mmoles} was dissolved in benzene..

The_i‘esultiﬁg crystals. were filtered, washed .
with benzene and petroleum ether, and dried.- Recrystalliza-

tion did not significantly improve the elermental analyses, © -
When the acid is not sufficiently soluble in benzene, as in the = '
- case of p-chloro- and p-bromobenzoic acids, the components could :

) be dissolved in hot xylene before being poured {ogether.

" Preparation of ‘NaZn(C;H:0:), and Zn{CsH:0z)- NaC2H302

© CH;0H.—Methanol solutions of sodium acetylacetonate (0.32
- mmole) and zinc acetate {0.16 mmole) were combined. - Sodiwm
'-acetyiacetonatozmcate(lI) (11.5 g., 0,03 mmole) precipitated

'1mmedlately and was filtered and dried. The .mother lquor,

. set aside in a freezer overnight, precipitated a erystalline coloriess,

‘compound  (decomposes above 225°); the vield was 31.1. g. or *
© 0.082 . mole.
' ‘was estabhshed by elemental analysis, by potentiometric titras

tion of acetylacetone and acetic acid after agueous phosphoric . -

Th(: : formula ZH(C5H702)2 NB.CQH:;Oz CHaOH B

" acid decomposition ‘and steam dlstsllation, and by v.p. <. detec—
) _tlon of methanol in the decomposed agueous solutlon

_'ﬁltered rapidly. through a precoo%ed Biichner funnel and trans- .

. “ferred ‘to.a round-bottom flask;- “‘extended contact with m015t
. -air was avoided. ~After 24 hr, drying uander high vacuum 80
“g." of anhydrous bxs(acety]acetonate)zmc(ll), m.p. 127°,°
‘obtained. Unlike ‘the monohydrate, "this product 'dissolved
readllym common orgamcsolvents A AR T P

(4) D P Gmddon and D G. Weeden Anstmimn J Ckem
(1963), : :

16, 980 -

_17 31; . Na, 6. 09

was -

wAnel. Caled! for ZnNaCyHnO::  C, 41, 34; ‘H," 5.60; Zn
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